To assess the health of children of construction workers with the help of anthropometric measurements and to explore their childcare practices. Settings and Design: Female construction workers and their children of age 12 to 36 months were taken as one study unit. The study had two components. One component deals with anthropometric measurements of the children while a qualitative descriptive exploratory component was used to explore mothers' perspectives and childcare practices. Methodology: Anthropometric measurements, background information, and living conditions were collected with the help of pre-tested and semi-structured questionnaire. In depth interview technique was used to explore child care practices. Total 14 mothers were interviewed to attain the saturation of responses. "Snow ball" technique was used to recruit children for anthropometric measurements and mothers for in-depth interview. Anthropometric analysis was done in WHO-ANTHRO software v 3.0.1. Content analysis method was used to analyze emerging themes from the interviews. Results: Mean Z scores of weight for age, height for age, and MUAC was less than −1.5. Among the children, 67.2% of children were underweight; 28.4% were wasted while 49.3% were stunted. All mothers believed breast milk to be good for baby for fi rst few months, but only 11% of mothers could practice exclusive breast-feeding. Mothers' perspectives about childcare shows understanding about importance of breast-feeding, complementary feeding, balanced diet, and vaccination. However, mothers were not able to practice their knowledge in childcare; main reasons were fear of wage loss, unavailability of proper living facilities and infl uence of labor contractor. Conclusions: The study fi ndings confi rm the inequity of health among children of construction workers. Mainstreaming of the workers in unorganized sector and strict legislations ensuring good living conditions are recommended to combat child malnutrition among this group.
INTRODUCTION
Provision of good health and health services for workers in unorganized sector is a daunting challenge for the health care providers and policy makers. The problem is more established among the children of workers in the construction industry. Children have special needs for growth and development, which are not met because of poor access to the basic health facilities and life amenities due to the temporary nature of stay of their parents at the construction sites. [1, 2] A sizeable proportion (30.79%) of married women in India migrates to urban areas to work as construction workers in unorganized sector along with their families as per estimates of National Sample Survey [2004] [2005] . [3, 4] Available literature shows the impact of working pattern, migration of parents, and living conditions upon nutritional and developmental parameters of children. [2, 5] However, very limited literatures are available on growth and health situation of children belonging to the under-privileged section of community in India. Furthermore, no data is available to compare nutritional status of these children to WHO 2006 standards. Anthropometric standards by WHO 2006 are most reliable tools to assess child nutritional status everywhere in world regardless of ethnicity, socio-economic status, and type of feeding. [6] Previous research also recommends studies to be conducted for exploring actual childcare practices to evolve health programs and recommend guidelines to ensure equity in child health and nutrition. [7] With this background, the present study was conducted to explore the childcare practices and to estimate the health and nutrition status among children of construction workers. The study envisages the strategies for strengthening the child health status among the under-privileged groups.
MATERIALS AND METHODS
Surat is one of the fastest growing cities in India with a sizeable proportion of construction workers. The study was focused on the child health situation and care practices. WHO growth standards depict anthropometric measurements as useful and rapid tool to assess nutritional status of the children and thus help us to comment on their health. In-depth interviews helps to understand the perspectives, feelings, and actual practices of study participants.
Study design and sample size
Mixed method study design was adapted for the study with two components. One component deals with anthropometric measurements, background characteristics, history of illness, and living conditions of the children of 12 to 36 months of age whose mothers are working at construction site while for the other component, a qualitative descriptive exploratory design was used to explore mothers' perspectives and practices towards childcare practices.
Study settings and duration
The study was conducted in the settings of construction sites during May-July 2011 in New Civil Hospital Campus Surat, which was the place of temporary stay for the workers and their families.
Study participants, recruitment
The detailed information about the study was discussed with the employers, contractors, supervisors, and few key stakeholders; their approval for the study process was taken. Mothers working at the construction site and their children taken as one study unit were invited to take part in the study. There were 61 mothers with 67 children at the construction site. All 67 children were included after taking informed consent from parents to collect data for the fi rst component of study.
"Snow ball" technique was used to recruit participants for in-depth interview where one participant gave reference for another potential participant. To avoid recall bias regarding early childcare practices, children up to only 36 months of age were included in the study.
Participants were contacted in their convenience time as per the schedule prepared in consultation with them for managing the operational aspect of the study. For all participants, around 15 minutes of duration was devoted for explaining study aims and objectives and taking informed consent before actual starting of data collection.
Diversity of the participants for qualitative component was taken cared by selecting of mothers having different parity and different age -sex of child. Adequate numbers of interviews were conducted to obtain saturation of responses. [8] 
Study methods
Both study components of nutritional assessment and in-depth interview were conducted according to convenience of mother with the help of a brief questionnaire and topic guide.
In-depth interview techniques adopted from standard modules were used to conduct the study, as the study population was scattered. [9, 10] The investigators were trained for qualitative research and in-depth interview techniques with special emphasis on understanding of local language.
Interviews were done face to face by using in-depth interview technique with the help of topic guide. The topic guide included subjects like breast-feeding practices, complimentary feeding, and dietary practices. Other topics included were vaccination, services of Anganwadi, and health seeking behavior of mothers. Pilot testing was done once the interview guide was prepared. Total 21 questions were included in the guide.
All interviews were conducted by same researcher inside participants house when none other members were present to ensure privacy. No more than two interviews were conducted in one day. Transcribe of the verbatim were prepared on the same day of interview taking care of no loss of data. Data collection was continued until saturation of responses obtained. A total of 14 interviews were required to complete the study. Main themes of interview were perceived child health care, infl uential factors of each practice, barriers in childcare practices.
Analysis Content analysis method was used to analyze interviews.
Transcribe were read repeatedly, and themes were classified according to emerging coding.
Anthropometric measurements like weight, height, mid upper arm circumference of the children were taken according to standard guidelines given in WHO modules of training course on growth assessment. Weight was measured by standardized weighting machine having accuracy of 0.1 kg allowing Tared weighing. [11] Height was measured by standard measuring scale having accuracy of 1 cm. For every child, three readings were taken, and their average was taken as weight and height of the child. Mid upper arm circumference (MUAC) was measured in middle of upper right arm. Current study utilizes the WHO growth standards as reference similar to other studies. [12] Anthropometric measurements and health information were collected from all 67 children present on the construction site.
Analysis: Results of the first component were described as a cross-sectional study where one time observation and recording of weight, height, and MUAC were done for all 67 children. The data were entered and analyzed in WHO-ANTHRO software 3.0.1 to generates the Z scores and graphs, depicting distribution of various anthropometric parameters in relation WHO growth standards 2006. [13] Z score is a score that indicates how far a measurement is from the median, also known as standard deviation (SD) score. The point labeled 0 is the median called as 'average,' and other z-score points are numbered positive (1, 2, 3) or negative (−1, −2, −3) depending on the distance from the median. They indicate how far an observation is from median (z-score 0).
Underweight and severely underweight: Z score less than −2 and −3, respectively.
Stunted and severely stunted: Z score less than −2 and −3, respectively.
Wasted and severely wasted: Z score less than −2 and −3, respectively.
At the end of session, all mothers were counseled for affordable, available, safe, easy and healthy food preparations, importance of breast-feeding, and nutrition in children. They were given brief orientation towards expressed breast milk and nearest government health facility in co-ordination with faculties from Department of Pediatrics.
RESULT
A group of 61 working mothers, along with 67 children found at the construction site, was included in the study. The mean age of children was 23.13 months with a range of 12 to 36 months. Among 67 children, 34 were female and 33 were male. Mean age of female children was 24.10 months while mean age of male children was 22.12 months.
Assessment of nutritional status
The results of anthropometric measurements show the mean Z score of approximately all developmental parameters less than −1.5 as compared to standard mean score of zero in the WHO 2006 multicentric study [ Table 1 ]. Figure 1 shows the distribution of the Z scores according to weight for age for both male and female children. Proportion of underweight (Z score is less than −2) children was 67.2% while 11.9% of the children were found severely underweight (Z score is less than −3). Looking to sex-wise distribution, 66.7% of the male children and 67.6% female children were underweight while proportion of severely malnourish male were 21.2% as compared to 2.9% in females.
Proportion of stunted children according to the height for age was 49.3% while 4.5% of the children were severely stunted. Looking to sex-wise distribution, 45.5% of the male children and 45.9% female children were stunted while proportion of severely stunted male were 6.1% as compared to 2.9% in female. [ Figure 2 ].
Proportion of wasted children according to weight for length/height was 28.4% while 4.5% of the children were severely wasted. Severely wasted males were 9.1% while none of the female child was found in severely wasted category. Similar graphs for MUAC and BMI were charted where 34.3% children had Z scores for MUAC less than −2 (undernourished) while 4.5% of the children had Z scores less than −3 (severely undernourished). Sex-wise distribution shows 39.4% of the male children and 29.4% of the female children undernourished while proportion of severely undernourished male was 6.1% and female was 2.9% [ Figure 3 ]. Figure 4 depicts the history of illness episodes among children in last 3 months. Additional information collected about caretakers reveals that all children were taken cared by elderly siblings or children of other working mothers at the construction site. A common water tank was used for drinking, washing, and other purposes. Open air defecation and temporary houses with very primitive housing conditions were important fi ndings.
Health and living condition

Results of in-depth interviews
Time duration for each in-depth interview taken was 20 to 25 minutes, depending upon the participant responses. Number given at the end of the sentences is number given to participants of interviews. All names in the statements are pseudo names. The results of interviews were encoded according to themes of beliefs/information, infl uencing factors, and barriers.
Breast-feeding practices
Most mothers believed that 'breast milk is good for newly-born baby' (6) (7) (10) (14) and essential for the child for 'initial few months of life,' but only 11% could practice exclusive breast-feeding for 6 months. According to women, doctors, health workers, family members were promoters of breast-feeding.
Complementary feeding
While exploring issues to bring children with them to the construction site, most of the working females avoided to bring small kids of age less than 6 months with them because of the lack of leave in between work to feed or care for child. As one woman said, "I need to come far for this work Nearly all mothers believe that the contractor can infl uence feeding practices to the extent that they start giving complimentary food at an earlier stage. One woman commented, "I start to feed rice to her as it cuts my wages if I took too many breaks. (7) " This fi nding is in line with the fi nding of early starting of weaning (at 3, 4, or 5 months) among nearly 52.24% of the children.
On the other hand, 26.87% of the children had started weaning late (beyond 6 months). While exploring reasons for late weaning, mothers responded "to have no time to make semi-solid diet for the child." Some mothers believe that 'cow milk is a good substitute' of complementary food for child.
Diet practices
All women knew about the importance of balanced diet, but at the construction site, they had vegetarian diet consisting of Jowar or Wheat chapatti and locally available vegetables. Women quoted, "Dal-bhat (rice with pulses) is necessary for children as well for us. (2) We all should take milk and Rice-Dal, but how I can make all here (14) ? We took Rice-Dal, Salad, and milk at village, but here I can prepare only Sabzi and Rotla (Traditional chapati) (14) ."
Vaccination
Though almost all mothers knew about vaccination, 40% mothers were not aware about immunization status of their children. Reasons given were, "Dharm used to stay home, how can I know whether vaccine given or not. (8) I do not know about it. My grandmother took Ramesh for all tika (Vaccination)… I do not stay home. (13) Sister (Anganwadi worker) calls for Rasi (vaccination), but I don't stay home most of the time, but she gave injection once, when I was there. (9) " Immunization was completed by 17.91% of the children as per verbal communication with mothers. One mother informed, "We are here since one year and, therefore, vaccine is yet pending for Mansi (15 months old child.) (10) 
Services of Anganwadi
All mothers were aware about Anganwadi centers at their residential village and the services provided, but they lacked information about similar services in city. Women told, "My home is just besides Anganwadi. Children of my village go there. They play and get meal there.
(1) As we have to come for work, how we should send her in Aanganwadi? No Anganwadi is here (at the construction site). We send her Anganwadi whenever we go to village. (12) I know Sushila bahen (Anganwadi worker) in village. We don't know any Anganwadi bahen here. (1) 
Health-seeking behavior
When women were asked about health-seeking behavior while at construction site: Most of the mother believes that they will bring the child to doctor only if "child is complaining or some visible illness is there." Mothers "took drugs for their children from" nearest chemist shop for any health complains or "visited nearby hospitals as advised by the mukadam" (contractor or person who appoints workers)." For all mothers, source of any information about health care services were their husbands. They also stated, "When we wish to go to hospital while at work, we need to take permission from contractor. 
DISCUSSION
The present study focused on the under-privileged group of female construction workers' children's nutritional assessment and care practices. This study utilized the WHO ANTHRO software to analyze the anthropometric measurements of children less than 3 years of age. Findings from current study show 61.7% of the children underweight, 28.4% wasted, and 49.3% stunted, which is far greater than the fi ndings of National Family Health Survey III.
[4]
More male children were found severely underweight (21.9%) compared to female children (2.9%), which is contrary to the observation, where no gender differentials were observed in the prevalence of under-nutrition. [14] Mothers have quoted that they prefer to leave male children with caretakers at their permanent home in village for better care. This may be one important factor determining poorer health of male child as shown by fi ndings of our study.
Exploration of mothers' perspectives about child care show understanding about importance of breast-feeding, complementary feeding, balanced diet, and vaccination. Though the breast-feeding was considered best practice by mothers, only 11% children could receive its benefi t as compared to NFHS-III and study by Amrit et al. who show higher prevalence of exclusive breast-feeding among Indian population. [4, 15] Proportion of fully vaccinated children was merely 18.5%. Although these workers are so close to the tertiary level health care center where regular immunization sessions are held and full treatment options are provided, the health status of these children is not satisfactory.
Timely introduction of complementary feeding were practiced only among 20% of mothers, which is again in sharp contrast to NFHS III fi ndings.
[4] The current study fi ndings of too early, too late introduction of complementary feeds, and poor young child feeding practices are important infl uencing factors for high prevalence of undernourishment among these children. [16] Presence of illnesses like diarrhea, fever, respiratory infections suggest poor living condition for children. Trivedi et el. also found higher skin morbidities among construction workers. [17] There was no provision for leave with wages to any workers. The same fi ndings are observed by Parveen et el. [1] In view of the services available almost next door, the health-seeking behavior of these women is surprising.
Fear of wage loss, infl uence of contractor in health-seeking behavior, and poor housing conditions are the major barriers in health-seeking practices. The same factors are observed in other studies. [18] Workers were also not able to avail the benefi t of Anganwadi services though they knew about existing health programs.
Summarizing the fi ndings of current study, the workers were not able to practice their knowledge in relation to child care. Under-utilization of the existing government health schemes and compromised health status of children found in the study is an eye opener for health care providers and policymakers. There is an urgent need of introducing targeted interventions for under-privileged children in existing health care programs like provision of ready to eat supplements in monthly packages, serial weighing, vaccination, and medical checkups.
It is recommended to sensitize mothers by fi nding feasible solutions to their problems as expressed breast milk or easy and fast recipe of healthy food. Sensitization of local health workers to look after this migratory population along with local residential children of the community can also play a signifi cant role. Alternatively, the employers can be bound to provide necessary amenities for healthy living. Implementation of mobile crèches, day care centers, and liveable conditions must be priority for this under-privileged group.
CONCLUSION
The study fi ndings confi rm the inequity of health among children of construction workers. The perspectives of mothers show their awareness about breast-feeding, complementary feeding, balanced diet, and immunization. Mothers were unable to practice their knowledge; main reasons were not able to care for child during long working hours, unavailability of proper cooking and living facilities, and dependence on labor contractor for utilization of available health schemes.
Interventions aimed at mainstreaming the children and their mothers working in unorganized sectors, in the existing health programs for women and child development, are strategies to combat child malnutrition in India. Enforcement of strict legislations ensuring good living conditions and access to health care and health benefi ts are required to ensure health equity among children and women.
